Plasma levels of AGE peptides in type 1 diabetic patients are associated with serum creatinine and not with albumin excretion rate: possible role of AGE peptide-associated endothelial dysfunction.
Patients with renal impairment have an increased risk for cardiovascular disease, which may be the result of advanced glycation end products (AGEs). The aim of this study was to investigate the levels of AGE peptides in relation to kidney function and to study the relationship of AGE peptides with endothelial function and inflammation in type 1 diabetic patients. We measured plasma levels of AGE peptides with a simple fluorescent analytical procedure in patients with end-stage renal disease with or without diabetes and in 60 type 1 diabetic patients categorized as having normo-, micro-, or macroalbuminuria. Using enzyme-linked immunosorbent assays, we determined vascular cell adhesion molecule 1 (sVCAM-1), sE-selectin, plasminogen activator inhibitor 1 (PAI-1), tissue type-specific plasminogen activator (tPA), von Willebrand factor (vWF), and soluble thrombomodulin (sTM) to be markers of endothelial function and determined C-reactive protein (CRP) to be a marker of inflammation. AGE peptides were increased approximately fivefold in patients with end-stage renal disease, without difference between patients with or without diabetes. In type 1 diabetic patients, the increase of AGE peptides across the groups normo-, micro-, and macroalbuminuria (with medians [range] of 12.6% [7.8-27.2%], 12.1% [7.8-162%], and 46.5% [9.0-248.9%]) was associated with serum creatinine level and not with albumin excretion rate (AER). The relationship with serum creatinine decreased but remained significant after adjusting for age, sex, diabetes duration, hemoglobin A1c (HbA1c), AER, systolic and diastolic blood pressure (BP), and CRP in multiple linear-regression analysis. AGE peptide levels were significantly associated with sVCAM-1 and sTM, independently of serum creatinine. However, these relationships were no longer significant after adjusting for age, sex, diabetes duration, HbA1c, AER, systolic and diastolic BP, and CRP. This study shows that plasma levels of AGE peptides rise with renal impairment, as determined by serum creatinine. AGE peptides are associated with some markers of endothelial activation, which may suggest an involvement of AGE peptides in the acceleration of cardiovascular complications in type 1 diabetic patients with renal impairment.